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FLUID SUPPLY DEVICE FOR A PRINTING MACHINE 


BACKGROUND INFORMATION 

[0001] The present invention relates to printing machines, and more particularly for a 
fluid supply device such as an ink metering device for a printing machine. 

[0002] U.S. Patent Nos. 3,037,451, 4,007,682, 4,184,429 and 4,669,055 disclose 
devices for apportioning ink using doctor blades. 

[0003] In U.S. Patent Nos. 4,007,682 and 4,1 84,429, the doctor blades have edges 
which are wedge-shaped or bevelled. In U.S. Patent No, 4,007,682, the blade with the 
wedge-shaped edge is flexible and the blade floats or planes over the ink film. 

BRIEF SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to improve delivery and/or metering of 
fluids to a roller. 

[0005] The present invention provides a fluid delivery device for a printing machine 
comprising: 

[0006] a rotating roller having a roller surface with a roller radius of curvature, the 
roller surface carrying a fluid film; and 

[0007] a metering element having an edge for splitting the fluid film and a first 
concave surface facing the roller surface; 

[0008] the metering element being movable with respect to the roller surface so as to 
define a thickness of the fluid film downstream from the metering element. 

[0009] The first concave surface provides for better flow characteristics and reduces 
pressures on the metering element. 

[0010] Preferably, the metering element has a second concave surface opposite the 
first concave surface. The two concave surfaces permit pressures to minimized even 
further. 


[0011] The first concave surface preferably has a radius of curvature similar to that 
of the roller radius of curvature. 

[0012] The first concave surface may, for example, correspond to an arc of 5 degrees 
or more of the roller surface. 

[0013] Preferably the metering element is rigid, and has a first bottom surface. The 
bottom surface is preferably horizontal to permit fluid from the second concave surface 
to return to a supply container. The metering element may be made of metal, such as 
stainless steel. 

[0014] The fluid preferably is ink, but may also be a dampening solution for 
example. 

[0015] The present invention also provides a method for metering fluid in a printing 
press having an operating speed comprising the steps of: 
[0016] supplying fluid to a supply container; 

[0017] rotating a roller so as to form a film of the fluid on a surface of the roller; and 
[0018] splitting the film using a metering element, the metering element having a 
concave surface facing the surface of the roller. 

[0019] Preferably, the roller has a surface speed similar to that of a plate or image 
cylinder of the printing press, the concave surfaced ink key advantageously permits 
roller speeds similar to that of the printing press. 

BRIEF DESCRIPTION OF THE DRAWING 

[0020] The present invention will be described with respect to a preferred 
embodiment in which: 

[0021] Fig. 1 shows a perspective view of an embodiment of the fluid supply device 
of the present invention; and 

[0022] Fig, 2 shows in more detail the fluid separation caused by the concave 
surfaces. 
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DETAILED DESCRIPTION 

[0023] Fig. 1 shows a perspective schematic view of an ink supply device 10 
according to the present invention for use in a printing press 30 having a plate or image 
/ cylinder 32. Ink supply device 10 includes an ink supply container 12, a fountain roller 
14 for removing ink from the supply container 12; and at least one metering element 20. 
Fountain roller 14 has an outer surface 16. 

[0024] Metering element 20 has a first concave surface 22 facing outer surface 16, 
and may have a second concave surface 24 facing away from the first concave surface 
22. The first and second concave surfaces meet at an edge 36, shown in more detail in 
Fig. 2. The second concave surface 24 can terminate away from edge 36 in a flat bottom 
surface facing container 12, so that ink returns to container 12, for example through 
gravity in the form of drops 11. The second concave surface 24 however could also be 
flat or of other shape. 

[0025] Metering element 20 is movable with respect to the fountain roller 14 via a 
controller 40, which may also be the controller for the press 30, so as to set a distance D 
between outer surface 16 and first concave surface 22. First concave surface 22 may 
have a radius of curvature similar to that of the fountain roller, which reduces the 
pressure forces generated at the metering element 20. The desired radius of curvature of 
surface 22 depends pn the fountain roller radius of curvature and on the most common 
operating distance of the distance D. The distance D is sought to be as constant as 
possible over the angle A where the surface 22 is facing surface 16, so as to minimize 
pressure changes caused by the fluid. As an example, for certain devices, the radius of 
curvature of the fountain roller may be 2.500 inches (6.35 centimeters), and the radius of 
curvature of the concave surface 2.504 inches (6.36 centimeters). Preferably, the radius 
of curvatures are within 10% of each other. The motion of metering element 20 
preferably is such that edge 36 moves along a path of a radial line 35 drawn from the 
center of roller 14. 

[0026] The first concave surface may, for example, correspond to an arc A of 5 
degrees or more of the roller surface. 
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[0027] Once the ink film on roller 14 passes metering element 20, the ink film may 
be transferred to a reducer roll 40, which can transfer a small portion, for example 1/100, 
of the metered ink on roller 14 to the ink train 50 (represented here by a single roller). 
The ink is then passed to the plate or image cylinder 32 of the printing press 30. 

[0028] Fig. 2 shows schematically the ink splitting at the metering element 20. 
Concave surfaces 22 and 24 meet at front edge 36, which may be flat at the very end, for 
example .0 1 0 inches (.025 centimeter) thick. Ink film 13 is split at edge 36 so that part 
passes between the surface 1 6 and surface 22. 

[0029] A generally linear velocity profile^ indicated by V, thus can result, so that the 
velocity at the stationary surface 22 is zero, and the velocity at moving surface 1 6 is the 
surface speed of the roller 14. When the ink film exits metering element 20, the velocity 
profile across the entire ink film becomes more uniform, and approximately the surface 
speed of the roller 14. Thus in theory the thickness of the ink film downstream from the 
metering element 20 reduces to half the distance D. However, based on other factors 
such as edge pressure, air resistance and gravity, the thickness of the fluid film 
downstream of the concave surface may vary from half. Half as defined herein thus 
includes these minor variations from a true half. The linear velocity profile V thus can 
aid in setting the film thickness, as the relationship to D when the film exits is fairly 
constant. 

[0030] Metering element 20 may be made for example of stainless steel and is 
preferably rigid. The surface speed of the roller 14 may be the same as that of the 
printing press, i.e. the surface speed of the plate or image cylinder 32, for example, 
surface speeds of 800 feet (244 meters) per minute or more. 

[0031] A plurality of metering elements, for example ink keys, may be provided 
axially along roller 14. 
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